The segment AB represents the net product (or surplus) of the economy, i.e. that part of gross production which is available for purposes other than simple reproduction. If OB < OA, the net product is negative (BA = -AB) i.e. the economy shows a deficit and, being bound to failure, is unable to reproduce itself.
If the points A and B coincide, the net product segment is void. An economy without net product has no freedom. In order to survive, this society is damned to repeat perpetually the same production process on the same scale.
Even if the points A and B coincide, the two segments OA and OB do not represent the same physical corn: the corn seeded is not the same corn which is harvested. Time has elapsed in between. The production process has a natural direction: it can (and has to) be repeated but cannot be reversed. We can go from the seed to the crop, but we cannot drive backward the process going from the crop to the seed. Of course, we can use part of the crop as seed, but this marks the beginning of a new production process.
Until now we have implicitly assumed that the unit segment over the line corresponds to the standard in use to measure corn (say: 1 bushel). But we are free to fix the unit segment at our convenience, and from now on we will choose the segment AB -the net product -as unit.
In the picture of a world of commodities, there is no room for man. And this in spite of the obvious fact that man (at least as a worker) is a necessary condition for production. But, if man cannot directly appear, it can surface indirectly sub specie of commodities: in our economy, in the form of corn quantities. The transformation of the workman in a quantity of food (corn) is quite straightforward, and has been often performed. The worker can indeed be considered as a machine which converts into labour the energy supplied by a certain quantity of corn, his subsistence. As such, the workmen are represented by a part of the segment OA.
The reproduction requirement obviously concerns the workers as well as the economy in general. This means that, strictly speaking, the intake of corn per worker must include not only the corn corresponding to the labour performed, but also the corn necessary to maintain his family in efficient (reproductive) conditions. The representation of man as a taker of a part of net output is more problematic. Each man can appropriate a portion of the net product, but we need to know at which title happens this appropriation. If the title is labour performed we have a surplus wage w (exceeding the subsistence level). The subsistence wage is obviously paid in advance; on the contrary, surplus wage is supposed to be paid ex post. The rationale for this is that the subsistence wage is a necessary advance to start the production process, while the surplus wage is a share of the final crop If the title consists in the anticipation of the stock of corn OA necessary to start the production process, the reward takes the form of a profit (π). The fact that we consider only one method of production excludes scarcity and therefore land rent. The wage rate consists in a quantity of corn per unit of labour performed. The profit rate r consists in a quantity of corn per unit of corn advanced. The profit rate is therefore a percentage, i.e. a pure number. As a consequence, while the number of workers matters, the number of capitalists does not.
With the same freedom enjoyed in fixing as unit of corn the net output segment AB, we can fix as unit of labour the total quantity of labour yearly performed in the economy. In this way, the surplus wage is bound to oscillate between 0 (when profit absorbs the whole surplus) and 1 (when wage absorbs the whole surplus).
We can now draw a remarkable conclusion: the surplus wage is related to the profit rate by a simple inverse relation. When w = 0, the rate of profit reaches its maximum level, equal to the rate of surplus: this maximum rate, called R, is equal to the ratio AB/OA = 1/OA. Therefore: OA = 1/R. If w > 0, the rate of profit r is smaller than R:
And eventually:
Having reached such a powerful conclusion in such a simple way, a doubt is justified. We could suspect that the whole argument depends on the heroic assumption of a one-commodity world. However, this suspicion is unfounded: indeed, the conclusion depends on the three points O, A and B being aligned. In our particular case, this alignment is granted by the assumption of a onecommodity world. But, as we shall see, this is only a sufficient, not a necessary condition.
A flat economy

Production of wheat and iron by wheat and iron
Stages in passing from no-surplus to surplus-equations: a) all products increase in equal proportions. (Sraffa, 1945-50) The defect of this is that it introduces prematurely Stand. Com. (Sraffa, 1955) To depict an economy with two commodities we need two axes. Let us adopt the traditional orthogonal axes: on the horizontal axis quantities of wheat are measured, while quantities of iron are measured on the vertical axis. Wheat and iron are respectively produced by two different industries using up wheat (as seed and as a source of energy) and iron (as productive consumption of tools).
The inputs point (the wheat and iron productively consumed by the two industries together) is represented by the point A in the positive quadrant. Point A, in turn, spans a quadrant to the north-east: if the outputs point B (the wheat and iron produced by the two industries together) lies in this quadrant, the economy is vital and can reproduce itself.
We discover here a first important difference between linear and flat economies. In both cases, the vitality of the economy implies the production of a non-negative surplus: but, while the degree of vitality (the rate of surplus) is immediately measurable in a linear economy, it is not normally so in a flat economy. With a first remarkable exception: when the points A and B coincide.
This aspect can look quite trivial: when A and B coincide, obviously there is no surplus and the rate of surplus (and of profit) cannot be but 0%. It is not so, however: one thing is the triviality of the conclusion, another thing is the condition which allows this conclusion. The condition is here, once again, that in this case the three points, O, A and B are (obviously) aligned.
But if we extend the line OA and set the point B on the same line on a greater distance from O, let us say one quarter more, again we can say that the economy is vital and that we can measure exactly the degree of his vitality, the rate of surplus (and of profit) being 25%. Of course, it could be observed that this would be a very peculiar case, and that we are practically forcing a flat economy in the conditions of a linear economy: in fact the two industries taken together can be represented as a single industry producing a basket of wheat and iron by means of a smaller basket of wheat and iron in equal proportions. If we turn back to the peculiar case in which points A and B coincide, the relative price appears in its fundamental "necessary" nature: it is the exchange ratio which allows the replacement of the initial productive stocks by the two industries (see PCxC, § 1).
Accounts: price with a uniform profit rate
The St. Syst. provides tangible evidence of the rate of profits as a non-price phenomenon. (Sraffa, Slogans not used, 1946-55) We are now prepared to confront the normal case in which O, A and B are not aligned. The particular picture we will use corresponds to the simple numerical example provided by Sraffa ( In order to draw the accounts of our economy, we need to align with the origin the two fundamental vectors of inputs and outputs. The traditional way used to achieve this result consists in giving different weights to the two commodities. If, in the example, wheat receives a unit weight, the weight p attributed to one unit of iron can be considered as the relative price of iron in terms of wheat, a price which renders one unit of iron equivalent to a certain amount of wheat. So both inputs and outputs can be accounted on the horizontal axis.
If we add the condition that the profit rate be uniform in the two industries, it can be proved that there is only one relative price of iron in terms of wheat (p = 15) which can perform the task, and we can eventually read the profit rate on the horizontal axis: r = A'B'/OA' = 25%.
A' B' wheat
However, there is a possible alternative procedure. We can give different weights to the two industries. For example, we can give unit weight to the wheat industry and a different weight to the iron industry: in our example, it is convenient, starting from unity, to increase smoothly the weight of the iron industry.
This means that the vector OB rotates smoothly westwards (and lengthens). In the meanwhile, vector OA cannot stay where it is: it has equally to rotate (and lengthen). In our example, it will rotate westward, but at a lesser speed in comparison with the outputs vector (this is granted by the trivial condition that in the two industries gross production be greater than their self-consumption).
In conclusion: sooner or later, the two vectors, of outputs and inputs, are bound to find a common slope, and we can discover our new three points, O, A" and B" perfectly aligned. In our example, the result will be reached giving to the iron industry the weight of 3/2. A remarkable symmetry is worth noticing. Thanks to the relative weight (price) given to a unit of iron, we can visualize the profit rate on the horizontal axis as a ratio between the wheat equivalent of net outputs and the wheat equivalent of inputs. Of course, the quantity OB' of wheat is not actually produced.
On the other side, thanks to the relative weight given to the iron industry, we have identified an industry which is structurally equivalent to the two original industries taken together. Let us call this new invented industry as the industry of a fictitious "corn", in which, analogously with the real corn in a linear economy, a commodity (a basket of wheat and iron, whose composition is given by the slope of the vector OB") is produced by itself. Now the profit rate can be visualized as a ratio between the "corn" net output and the corresponding "corn" input. Of course, the "corn" industry is not actually in use.
The "corn" industry is structurally equivalent to the two original industries in the sense that the relations between inputs and output in the two industries (relations which determine the relative price and the common profit rate) are the same for production OB and for production OB". Therefore, we can simply read the rate of profit (and of surplus) as the ratio of A"B" to OA".
The rate of profit thus determined is independent of the relative price. Indeed, the price can be calculated in a second time, and appears as the exchange ratio which is "necessary" (i) for the replacement of the productive stocks by the industries and (ii) for granting a known common profit rate to the two industries.
The computational burden implied by the two procedures is presumably the same: but this is not the point. The picture of the economy is definitely different in the two cases. According to the first procedure, the relative price and the profit rate are simultaneously determined and they appear as interdependent. Following the second procedure, we discover that the rate of profit is given before and independently of the relative price. In fact, it comes out in its true nature: as a physical index of the vitality of the system. The relative price has the purely passive rôle of allowing the necessary exchanges granting the replacement of productive stocks with a given uniform profit rate for the two industries.
Accounts: prices with a uniform wage rate
If total unit wage exceeds the subsistence level, there is a positive surplus wage: w. If the labour annually performed is normalized to 1, as we have made in the linear economy, we need to know the distribution of labour between the two industries: let us suppose that the labour-force be equally distributed, ½ and ½, in the two industries.
In our flat economy, the "corn" industry, with its weights of 1 and 3/2 attributed to the original wheat and iron industries, clearly corresponds to a greater quantity of labour: 5/4. The length of this "corn" output vector can be reduced by one fifth in order to make it correspond to a unit of labour.
Since the input vector is bound to reduce proportionally, we can be sure that the length of the "corn" output vector, as far as the determination of the profit rate is concerned, is irrelevant.
Eventually, we can reproduce in a flat economy, along the "corn" axis, the powerful result obtained for a linear economy:
Where the segment of the net product of "corn" corresponding to a unit of labour performed is now adopted as the standard unit used in measuring "corn". This is a general conclusion, which does not require that "corn" be actually produced (otherwise, as already observed, we would be in a disguised linear economy).
Of course, w is here measured along the "corn" axis and is therefore expressed in terms of "corn" (R and r, remember, are pure numbers).
The procedure can now be divided into four steps. Thanks to the appropriate relative weights attributed to the two original industries, we invent a "corn" industry, with the desired alignment between the output and input vectors. The maximum rate of profit -R -can be visualized and measured without any knowledge of the relative prices: indeed, R is a physical index of the vitality of the economic system. Once the length of the vector of "corn" production is suitably fixed, to any r < R there corresponds a positive w, expressed in terms of "corn".
Relative prices appear now as the value-ratios which (i) allow the exchanges which are necessary for the replacement of productive stocks by the two industries, (ii) grant to the two industries a given uniform profit rate and (iii) grant to the quantities of labour actually employed in the two industries a uniform, and known, wage rate.
Once determined the relative prices of wheat and iron in terms of "corn", we know the purchasing power of the surplus wage.
"Corn" is the standard commodity.
A digression Production of rye by rye
A ap = (Thünen's tombstone, 1850) Let us return to our initial linear economy, with rye in place of corn (we have left England for Pomerania) and with a few small changes in notation: the length of the input segment OA is now designated by a, while the length of the output segment OB is designated by p. The input is the rye advanced as subsistence to the workers: where the number of workers is normalized to 1. Rye used as seed is either neglected or included into subsistence (for our purposes, this point is irrelevant). Let us call A (Arbeitslohn) the total wage (paid now entirely in advance) including subsistence and surplus wage: A = a + w. would appear unfair to the workers (not without reason) giving easily rise to a dangerous social discomfort. The solution obviously preferred by the workers would be A = p. But in this case the rate of profit would be zero, annihilating the incentive to advance the inputs necessary for the production process.
Heinrich v. Thünen, a self-taught Ricardian economist, suggested an intriguing imaginary experiment: if we could unify the two rôles (of the capitalist and of the worker) in a single person, it could be interesting to investigate the nature of his choice about the (self-attributed) wage. It is important to remember that this is not intended to be a description of a possible world, not even of a plausible story: it is only a mental exercise.
In order to advance rye for production, the worker must start having a wage A greater than a. As a capitalist, he can therefore advance A -a and get a product p(A -a)/A. Which wage would he attribute to himself as a worker? Not a because in this case he would extinguish himself as a worker-capitalist; nor p because in this case he would annihilate his own profit. Therefore an average has to be found between a and p. But which kind of average? A ap = This is a very attractive solution, since the geometric mean is the most perfect among the classical means, being in turn the geometric mean between the arithmetic and the harmonic one. Not surprisingly, Thünen christened his wage as the "natural wage".
Clearly, the argument can be easily extended from a linear to a flat economy. It is enough to measure the natural wage A along the axis of the suitable standard commodity.
